We examine the effects of Chinese import penetration on executive compensation of US firms. We find that import penetration reduces executives' total compensation, stock grants, wealthperformance sensitivity, and opportunistic grant timing, suggesting that competition mitigates agency problems and the need for conventional alignment mechanisms. Furthermore, we find that import penetration increases option grants and option duration, thus incentivizing more innovation and risk-taking. (2016)).
in Chinese import penetration, as indicated by a twentyfold increase in US imports from China from 1991 to 2016, should prompt a measurable effect. Second, because Chinese manufacturers also penetrated markets outside the US, we can instrument for the Chinese trade penetration in the US using the Chinese trade penetration in other developed countries, following the identification strategy of Autor, Dorn, and Hanson (2013) .
Our evidence shows that one standard deviation increase in import penetration reduces total executive compensation by about 7%, bonuses by 8%, and the value of stock grants by 10%. The decline in stock grants contributes to a decrease in wealth-performance sensitivity (delta) of 10%.
We interpret these results to be consistent with the prediction of Hart (1983) that competition mitigates agency problems, reducing both the ability of executives to extract excessive compensation and the need for compensation to align incentives.
As a more direct test of the ability to extract excessive compensation, we examine opportunistic timing of executive stock option grants. Yermack (1997) and Aboody and Kasznik (2000) document abnormal return patterns around at-the-money stock option grants, which Lie (2005) and Heron and Lie (2007) attribute to backdating of grants to dates with particularly low stock prices. Such backdating serves to enhance option grant values and is arguably symptomatic of agency conflicts. If import penetration alleviates agency problems, we expect backdating to retreat with greater import penetration. Our evidence supports this conjecture; import penetration significantly reduces the prevalence of backdating. The effect is especially strong before August 29, 2002, when the SEC tightened filing requirements, thus limiting the gains from backdating.
We further investigate the effect of import penetration on CEO pay slice, i.e., the fraction of aggregate compensation for the top five executive team captured by the CEO. Bebchuk, Cremers, and Peyer (2011) show that high CEO pay slice is indicative of agency problems. Moreover, Kale, Reis, and Venkateswaran (2009) argue that high CEO pay slice provides promotion incentives among the next level of managers to expend greater effort, which is especially beneficial in the presence of agency problems. In either case, if competition mitigates agency problems, as in Hart (1983), we conjecture that increased competition reduces the CEO pay slice. The results support this conjecture.
We alternatively consider whether competition affects executive compensation via a need to alter innovation activities. Increased competition might increase firms' optimal level of innovation, either because firms need to differentiate products relative to the new competition or lower costs to improve price competitiveness. For example, the model of Arrow (1962) shows that competition increases firms' incentive to innovate to reduce costs on competitive output. But inherently risk-averse executives might resist a boost in innovation. Manso (2011) studies how incentives should be structured when the principal needs to motivate the agent to increase innovation, where innovation entails "exploration of untested approaches that are likely to fail" (p. 1851). He shows that the optimal contract tolerates early failures and rewards long-term success.
Unlike standard pay-for-performance schemes, stock options with long vesting periods meet both of these criteria. Thus, Manso concludes that the optimal contract that motivates innovation includes options with long-vesting periods, but not regular stock. 1 We observe that one standard deviation increase in import penetration raises executive option awards by 16%, and, accordingly, the wealth-volatility sensitivity (vega) by 6%. The combination of more options and less stock encourages executives to plot a more risky course and boost innovation (Manso, 2011) , which might be optimal to maintain a competitive position 1 Other studies arrive at similar conclusions. One set of studies dating back to at least Jensen and Meckling (1976) recognize that stock options encourage risk-taking because of the convexity of their payoffs. A second set of studies, including Bolton, Scheinkman, and Xiong (2006) and Edmans, Gabaix, Sadzik, and Sannikov (2012) , show that long vesting periods resolve managerial myopia and encourage managers to maximize long-term firm value. (Arrow, 1962) . Because Manso emphasizes that options are particularly effective in encouraging innovation if they have long vesting periods, we also examine how import penetration affects vesting periods of executive stock options. We find that a standard deviation increase in import penetration raises the average vesting period of the options by 14%, thus corroborating the notion that firms respond to increased competition by increasing managers' incentives to innovate.
In an ancillary test, we examine the effect of exogenous option grants, per Shue and Townsend (2017) , on innovation in a general setting. Because an exogenous increase in option grants inflates both the number of options in executives' portfolios and the average vesting period of those portfolios, Manso (2011) predicts that innovation subsequently increases. The results support this prediction. Our results complement Lie and Yang (2017) who find that Chinese import penetration boosts innovation in the short and medium run. The increase in stock options and vegas is likely a channel through which import penetration raises innovation.
We contribute to a substantial literature on product market competition and executive compensation in three major ways. First, unlike past studies, we document that competition reduces total pay and pay-performance sensitivity. Hubbard and Palia (1995), Crawford, Ezzell, and Miles (1995) , Cuñat and Guadalupe (2009a , 2009b ), and Dasgupta, Li, and Wang (2017 report that competition raises pay-performance sensitivity, and Hubbard and Palia (1995) also find that competition raises total pay. We believe that our identification strategy of using Chinese import penetration in the US instrumented with Chinese import penetration in other developed countries is cleaner than those used in past studies. Hubbard and Palia (1995), Crawford, Ezzell, and Miles (1995) , and Cuñat and Guadalupe (2009a) employ banking deregulation as an exogenous shock to competition. But a secular trend among banks might explain these results. In any event, it is unclear whether the results for the commercial banking sector can be generalized to other firms. Cuñat and Guadalupe (2009b) and Dasgupta, Li, and Wang (2017) examine the effect of shocks in competition triggered by tariff changes. But an extensive international trade literature argues that trade protection is endogenous (Hillman, 1982 , Mayer, 1984 , Magee, Brock, and Young, 1989 , Bohara and Kaempfer, 1991 , and Trefler, 1993 . Indeed, we report in our preliminary analysis that, unlike increases in import penetration, tariff reductions fail to portend sales declines.
Our second major contribution to the literature is that we provide novel results on how competition affects opportunistic timing aimed at enriching option grants. We report that increased import competition reigns in such opportunistic behavior, which we interpret as evidence that competition mitigates the extent to which executives extract covert compensation. In addition, we find that increased competition compresses the compensation structure among the top executives, which is consistent with both reduced agency problems and reduced need to provide promotion incentives.
Our third contribution is that we are the first to examine the effect of competition on executive stock option grants, including vega and duration. We show that competition increases both executive stock option grants (and, thus, vega) and the average vesting period of options, which Manso (2011) predicts will increase managers' incentive to innovate. We even provide supplementary evidence that exogenous increases in option grants spur innovation. Our results conform with Arrow's (1962) prediction that firms should increase innovation in response to greater competition.
I. Methodology
The Chinese government began to reform its economy in 1978, and the reform accelerated after its leader Deng's inspection of Southern China (the "Southern tour") in 1992. The reform efforts led to an explosive growth in productivity, rural to urban migration, and capital accumulation (Naughton (2007)). As a result, manufacturing production and exports skyrocketed;
China's share of world manufacturing exports grew from 2.3% in 1991 to 18.8% in 2013 (Autor, Dorn, and Hanson (2016) ). Figure 1 shows that US imports from China as a proportion of its imports from the world increased from about three percent in 1991 to more than 20 percent in 2016. Autor, Dorn, and Hanson (2013) , Acemoglu et al. (2016), and Pierce and Schott (2016) report that this had a large impact on the US labor market.
We study the effects of Chinese import penetration on executive compensation of US firms.
Following Autor et al. (2014) x , include the log of total assets, a CEO dummy, and return on assets. The CEO dummy equals one if the executive is the CEO, and zero otherwise. As a robustness check, we add more proxies for firm performance, including Tobin's Q (also a proxy for growth opportunities), log of sales (also a proxy for firm size), and the fiscal year stock return. In addition, we control for traditional measures of domestic industry competition, the Herfindahl-Hirschman Index (HHI) and HHI squared. For each industry, HHI equals the sum of the squared share of sales of each domestic firm. All regressions include executive-firm fixed effects, , and year fixed effects, . We cluster the standard errors at the executive-firm level.
II. Data
Our main sample consists of US manufacturing firm executives (SIC 2000-3999 
III. A comparison of import competition measures
In the preliminary analysis, we examine the effect of three import competition measures on sales. These measures include our instrumented import penetration and two measures based on
tariffs. An increase in import competition should negatively affect the sales of domestic firms, either because the foreign firms capture market share or drive down product market prices. Thus, an increase in exogenous measures for import competition should portend sales declines for domestic firms. The purpose of the preliminary analysis is to validate this basic property for the three import competition measures.
Panel A of Table II presents Table II presents results from regressions of domestic firms' sales against tariffs and control variables. The results suggest that tariffs hurt the sales of domestic firms; one standard deviation increase in the tariff reduces the sales by about 4%, and it is statistically significant at the one percent level. The documented relation between tariffs and sales suggests that tariff changes do not represent exogenous changes in import competition. Rather, the relation suggests that tariff changes are endogenous, consistent with arguments and empirical results in the international trade literature (see, e.g., Hillman, 1982; Mayer, 1984; Magee, Brock, and Young, 1989; Bohara and Kaempfer, 1991; and Trefler, 1993) . For example, firms in industries with dwindling sales might seek tariff protection, thus giving rise to a negative relation between sales and tariffs.
We also examine an alternate tariff measure. Following Dasgupta, Li, and Wang (2017),
we construct a tariff cut dummy that equals one during the three years after an industry has experienced a tariff rate reduction that exceeds three times the median tariff rate reduction in the same industry, and zero otherwise. Moreover, consistent with Dasgupta, Li, and Wang, we exclude tariff cuts that are followed by equally large increases in tariffs within the subsequent three years.
Dasgupta, Li, and Wang use this dummy variable to capture large and non-transitory tariff reductions. Panel C of Table II shows that this tariff cut dummy has an economically and statistically insignificant effect on subsequent sales.
Overall, the results in this section suggest that the instrumented import penetration on which we rely in later analysis serves as an exogenous measure of import competition for US firms.
In contrast, the results suggest that the tariff measures are plagued by endogeneity, and are not suitable to measure exogenous variation in import competition. Thus, we should interpret studies that employ tariffs to examine the effect of import competition with caution.
IV. Import penetration and executive compensation
In this section, we explore the effect of import penetration on total executive compensation and its main components, including salary, bonus, stock grants, and option grants. As noted earlier, we do this by regressing the compensation measures against instrumented import penetration and control variables. Table III presents Grants of stock and options to executives naturally affect the sensitivity of those executives' portfolios to both stock prices and volatility. In a complementary analysis to the one presented in Table IV , we therefore examine how import penetration affects delta and vega. Table V The negative effects of import penetration on executive bonuses, stock grants, delta, and total compensation are consistent with the prediction of Hart (1983) that competition mitigates agency problems as any mismanagement becomes more visible to outsiders. When allowed to flourish, agency problems have two major effects on executive compensation. First, they provide a setting for executives to extract compensation in excess of what is optimal to maximize firm value. Second, they escalate the need for compensation to be tied to shareholder wealth to curtail mismanagement of corporate resources. 6 On this basis, import penetration should reduce both (i) excess compensation and (ii) compensation that is designed to align incentives of executives with those of shareholders, including bonuses and stock grants. The documented negative effects of import penetration on total compensation and bonuses line up with (i), whereas the negative effects on bonuses, stock grants, and delta line up with (ii).
The positive effects of import penetration on option grants and vega are consistent with the joint predictions of Arrow (1962) and Manso (2011) . Arrow's model shows that enhanced competition increases firms' incentives to innovate to remain competitive. Manso's model shows that, unlike stock, stock options with long vesting periods encourage executives to boost innovation, because such options tolerate early failures and reward long-term success. Combined, the models of Arrow and Manso suggest that firms that face enhanced competition should increase their reliance on long-term executive options to encourage the innovation that is necessary to thrive in a fiercer market place. In later analysis, we examine the effect of import penetration on the duration of option grants to test Manso's predictions further. Also, in an ancillary analysis, we examine whether the use of stock options spurs corporate innovation.
V. Import penetration and backdating of stock options
In the previous section, we interpret the negative effect of import penetration on total compensation as evidence that competition reduces the ability of executives to extract excess compensation. In this section, we test the effect of competition on executive rent extraction more directly. In particular, we examine how import penetration affects the opportunistic timing of executive stock option grants.
Yermack (1997) and Aboody and Kasznik (2000) document that stock prices tend to be particularly low on days that executives are granted at-the-money stock options. Lie (2005) and Heron and Lie (2007) attribute this tendency to backdating of grants to dates with particularly low stock prices with the objective of enhancing the value of the options. Such backdating was concealed from most shareholders for decades, and is arguably symptomatic of agency conflicts between executives and shareholders. If product market competition alleviates agency problems, as predicted by Hart (1983), we expect import penetration to alleviate backdating of stock option grants among domestic firms.
We obtain executive stock option data from the ExecuComp database and identify at-themoney grants based on the procedure described in Lie (2005) . Following Heron and Lie (2007), we classify a grant as scheduled if it occurred within one day of the one-year anniversary of a prior grant date, and unscheduled otherwise. If no grant date information is available for the prior fiscal year, we exclude that grant from the analysis. We also exclude grants for which we lack surrounding stock price data and grants occurring in months during which the firm's stock went ex-dividend (following Bebchuk, Grinstein, and Peyer (2010) The results in Panel B suggest that import penetration increases the use of scheduled grants.
The effect is most pronounced before the new reporting requirements in 2002, with a coefficient of Import penetration a little above 0.6 (p-value < 0.01), and the effect is cut in half after 2002, as indicated by the coefficient on the interaction variable of a little more (in absolute value terms) than -0.3 (p-value < 0.01). Thus, it appears that import penetration increases the use of scheduled grants, which, in turn, accounts for a reduction in backdating.
In sum, our results indicate that greater competition in the form of import penetration constrains firms' tendency to opportunistically time at-the-money option grants via backdating.
We view this as evidence that import penetration reduces the ability of executives to extract rents from shareholders.
VI. Import penetration and CEO pay slice
Bebchuk, Cremers, and Peyer (2011) define CEO pay slice as the fraction of aggregate compensation of the top-five executive team that is captured by the CEO. They show that a high CEO pay slice signifies agency problems. On the other hand, Kale, Reis, and Venkateswaran (2009) argue that a high CEO pay slice provides an incentive among the next level of managers to expend greater effort with the goal of being promoted, and this promotion incentive is especially beneficial in the presence of agency problems. Either way, if competition mitigates agency problems and reduces the need for promotion incentives, as in Hart (1983), we conjecture that increased competition reduces the CEO pay slice. Table VII presents the results of the CEO pay slice regressions. Import penetration has a negative and statically significant effect on CEO pay slice. The effect is also economically meaningful; one standard deviation increase in import penetration reduces the CEO pay slice by about 0.017, representing a 4.5% decline relative to the mean of 0.374. While there is no consensus in the literature for the purpose and implication of a large pay slice, we interpret the negative effect of import penetration on pay slice to mean that import penetration resolves agency problems and reduces the need to use an extra carrot for the top executive team to exert effort.
VII. Import penetration and stock option duration
In Manso's (2011) model, options are more effective in stimulating innovation if they have long vesting periods. Furthermore, Gopalan et al. (2014) and Edmans, Fang, and Lewellen (2017)) show that duration of equity compensation affects earnings management and investment policy.
Thus, in our next analysis, we examine the effect of import penetration on compensation duration.
We focus on the duration of stock options for three reasons. The results in Table VIII show that one standard deviation increase in import penetration increases option duration by about 14%. Combined with the earlier results on stock options, these results suggest that greater import penetration induces firms to escalate the use of long-term options. Based on the model of Manso (2011), the long-term options encourage executives to boost innovation. While the past literature is unsettled on the optimal investment policy in response to intensified competition, some studies, including Arrow (1962) , argue that firms should boost innovation to jockey for position in the more competitive product market. Hence, the increase in long-term options can be viewed as an optimal response to the threat posed by overseas competitors.
VIII. CEO stock option and innovation
Our earlier results suggest that import penetration induces greater use of executive stock options. Manso (2011) predicts that such options stimulate innovation. Furthermore, Bloom, Draca, and Van Reenen (2016) and Lie and Yang (2017) find that import penetration prompts more innovation. In this section, we offer ancillary evidence of a more direct link between executive stock options and innovation, albeit in a broader setting than only firms that face import penetration.
An extensive literature examines the effect of executive compensation on corporate risktaking. 7 Shue and Townsend (2017) point out two main problems with the prior literature. First, executive compensation policy is endogenous. Second, compensation committees typically do not consider delta and vega in isolation. Rather, they consider the amount of stock option grants (along with other compensation components), which contains both delta and vega. Therefore, it is useful to study the overall effect of stock options on risk-taking.
To overcome the endogeneity problem, Shue and Townsend (2017) exploit the institutional features of multi-year compensation plans. One commonly used plan is the fixed-value plan under which an executive receives the same value of options throughout a cycle. But at the beginning of a new cycle, the option value typically increases. Shue and Townsend use the length of an executive's previous cycle to predict the beginning of the next cycle. Thus, the predicted first year of a CEO fixed value cycle serves as the instrumental variable. When regressing the value of the stock option on the indicator that that CEO-year is the predicted first year, the coefficient is highly positive and significant (untabulated), indicating that the relevance criterion of the instrumental variable is satisfied. Because other time-varying factors that affect firm's risk-taking decisions are unlikely to coincide with the beginning of the fixed value cycle, the predicted first year of the fixed value cycle can plausibly generate an exogenous increase in the stock option value. Moreover, the predicted first year is only based on the past information, and therefore unlikely to be related to current investment opportunities. Thus, the exclusion criterion of the instrumental variable should be satisfied. Following the methodology of Shue and Townsend (2017), we identify the fixed value cycles and use the predicted first year of those cycles as our instrumental variable.
We measure innovation based on patents. The patent data come from Kogan et al. (2017) .
Kogan et al. provide one of the largest publicly available datasets on US patents from 1926 to 2010.
They download all US patent data from Google and then carefully clean it. When they apply their techniques to the sample period covered by the NBER patent data, their sample is essentially the same as the NBER data. This external validation shows the high quality of their data and ensures that our patent data is comparable to previous studies using the NBER data. Hall, Jaffe, and
Trajtenberg (2005) and Kogan, Papanikolaou, Seru and Stoffman (2017) report that citationweighted patents have a large impact on the firm's market value. Therefore, we use citationweighted patents as our primary measure of innovation, similar to Aghion, Van Reenen, and Zingales (2013) . That is, we define our citation measure as
where , is the set of all patents for which firm applies (and is eventually granted) in year t, is the number of citations that patent j receives, and is the average number of citations received by all patents applied for in year t in the same technological class as . Following Kogan et al.
(2017), we scale by to mitigate the citation truncation problem (Hall, Jaffe, and Trajtenberg (2000)). The dependent variable is the difference between the natural log of citation in + 3 and t. Following Atanassov (2013), Aghion, Van Reenen, and Zingales (2013) , and Fang, Tian, and Tice (2014), we control for Tobin's Q, Log(Asset), ROA, stock return, and R&D expenditure, firm age, HHI, HHI squared, tangibility, and leverage. Table IX presents the results from regressions of innovation against instrumented change in the value of CEO stock options. The effect is positive and marginally statistically significant, with a p-value of less than 0.05 when the measure for CEO stock options is based on the largest grants of each year (Panel A) and less than 0.10 when the measure for CEO stock options is based on the all grants in each year (Panel B) . While the results are not statistically strong, they suggest that stock options spur innovation. Thus, they also support our interpretation that firms that face greater import penetration grant more executive stock options as part of their competitive strategy to boost innovation.
IX. Import penetration and insider trading
It is possible that import penetration motivates executives to unload their stock and, thus, reduce their delta. To investigate this possibility, we examine insider trading behavior. Using data from Thomson Reuters, we construct four measures of buy ratios: 
is the value (number) of company 's shares bought by insider in year , and (# ) is defined similarly. We also scale the variables by (# ), the value (number) of company 's shares held by insider at the beginning of year . We apply a natural log transformation to reduce the skewness of the variable. Another common measure of insider trading is the net buy ratio (Lakonishok and Lee (2001)), NBR, defined as net buying divided by the sum of buying and selling. Our measure is a monotonic transformation of the net buy ratio. We choose not to use NBR because it sometimes equals -1, rendering log (1 + )
undefined. Following prior literature (e.g., Cohen, Malloy, and Pomorski (2012)), we focus on the open market purchases and sales, and exclude option exercises and private transactions. Table X shows that the one standard deviation increase in import penetration ratio raises the buy ratio by 3-4%, with a p-value < 0.01. Thus, if anything, import penetration causes executives to buy more shares, and we can rule out the possibility that import penetration reduces delta through managers unloading their shares.
X. Conclusion
We study the empirical effects of competition on executive compensation. To do so, we examine the effect of Chinese import penetration on multiple dimensions of executive compensation for US firms. Our setting allows for strong identification, because the Chinese import penetration increases dramatically during our sample period, varies greatly across industries, and is arguable exogenous to US firms. In addition, we can instrument for Chinese import penetration in the US using Chinese import penetration in other high-income countries.
One set of our results is consistent with Hart (1983)'s prediction that product market competition serves to alleviate agency problems, thus reducing (i) the ability of executives to extract excess compensation and related rents and (ii) the need for traditional incentive alignment.
First, we show that import penetration reduces total compensation, bonuses, stock grant values, and delta, which indicates that excess compensation recedes and incentive alignment via both bonuses and stock (and, correspondingly, delta) moderates. Second, import penetration reduces the prevalence of stock option backdating that is designed to extract rents for executives. Third, import penetration flattens the pay structure among top executives, thus reducing the incentives to exert effort to be promoted to CEO.
Another set of results suggests that firms respond to import penetration by incentivizing executives to boost innovation. In particular, Manso (2011) builds a model in which the optimal contract to motivate innovation includes long-term options (but no stock). We do indeed find that import penetration increases stock option grant values, vega, and stock option duration. In an ancillary analysis, we employ the identification strategy in Shue and Townsend (2017) to show that more option grants spur more innovation.
Overall, we interpret our results as evidence that the increased competition from import penetration reduces agency conflicts between executives and shareholders and prompts firms to position themselves for more innovation. The primary consequences for compensation policy include leaner compensation levels and a shift away from bonuses and stock toward long-term stock options.
Figure 1. The proportion of imports from China
The figure shows the imports of US and other high-income countries (Australia, Denmark, Finland, Germany, Japan, New Zealand, Spain, and Switzerland) from China as a proportion of their respective imports from the world between 1991 and 2016. Total compensation consists of salary, bonus, restricted stock grant value, stock option grant value (using the BlackScholes formula), long-term incentive payouts, and other compensation. Delta is the dollar change in executives' wealth for a 1% change in stock price. Vega is the dollar change in executives' wealth for a 0.01 change in standard deviation of returns. Import penetration is the (SIC three-digit) industry's imports from China divided by the year 1991 initial absorption (measured as industry shipments plus industry net imports). Other import penetration is imports from China in the (SIC three-digit) industry across eight other high-income countries divided by the initial absorption in the industry in 1991. These high-income countries are Australia, Denmark, Finland, Germany, Japan, New Zealand, Spain, and Switzerland. Tobin's Q is the market value of assets (the book value of assets less the book value of equity plus the market value of equity) divided by the book value of assets. Assets are total book value of assets. Sales is net sales. ROA is the ratio of the firm's net income to total assets. Stock return is the annual stock return. All variables are winsorized at the first and 99th percentiles. The table presents the effect of various import competition measures, including import penetration, tariffs, and a tariff cut dummy, on sales. We control for Log(Assets) in column (1). In addition to the regressors in column (1), we control for Tobin's Q, and leverage in column (2), tangibility in (3), investment in (4), and selling expense in (5). Column (6) includes all the control variables in columns (1) through (5). Leverage is the book value of total debt divided by total assets. Tangibility is computed as (0.715 × Accounts Receivables + 0.547 × Inventory + 0.535 × Fixed Capital) / (Total Assets). Investment is capital expenditure over assets. Selling expense is the ratio of advertising and selling expenses to total sales. For each three-digit SIC industry-year, the tariff rate is equal to the duties collected by US customs divided by the free-on-board value of imports. The tariff cut dummy is set to one for the first three years after an industry has experienced a tariff rate reduction that is larger than three times the median tariff rate reduction in the same industry and zero otherwise. We instrument for Chinese import penetration in the US with Chinese import penetration in other high-income countries. To facilitate interpretation, import penetration and tariff are standardized to have standard deviation equal to one. The regressions in Panel A are estimated with 2SLS, while those in Panels B and C are estimated with OLS. All regressions include firm fixed effects and year fixed effects. t-statistics based on standard errors clustered at the firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Mean Median Standard Deviation
(1) (2) (3) (4) (5) (6) Panel A: Log(1+Sales) Import penetration -0.037*** -0.035*** -0.036*** -0.033*** -0.037*** -0.031** The table presents the effect of import penetration on total pay, salary, and bonuses of executives in the manufacturing industry. We control for Log(Assets), ROA, and CEO dummy in column (1). In addition to the regressors in column (1), we control for Tobin's Q in column (2), Log(sales) in (3), stock return in (4), and HHI and HHI squared in (5). Column (6) includes all the control variables in columns (1) through (5). The CEO dummy is equal to one if the executive is the CEO, and zero otherwise. We instrument for Chinese import penetration in the US with Chinese import penetration in other high-income countries. To facilitate interpretation, import penetration is standardized to have standard deviation equal to one. All regressions are estimated through 2SLS and include executive-firm fixed effects and year fixed effects. t-statistics based on standard errors clustered at the executive-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) (2) (3) (4) (5) (6) Panel A: Log(1+Total pay) Import penetration -0.099*** -0.078*** -0.094*** -0.096*** -0.096*** -0.074*** (-6.33 The table presents the effect of import penetration on stock grants and stock option grants of executives in the manufacturing industry. We control for Log(Assets), ROA, and CEO dummy in column (1). In addition to the regressors in column (1), we control for Tobin's Q in column (2), Log(sales) in (3), stock return in (4), and HHI and HHI squared in (5). Column (6) includes all the control variables in columns (1) through (5). The CEO dummy is equal to one if the executive is the CEO, and zero otherwise. We instrument for Chinese import penetration in the US with Chinese import penetration in other high-income countries. To facilitate interpretation, import penetration is standardized to have standard deviation equal to one. All regressions are estimated through 2SLS and include executive-firm fixed effects and year fixed effects. t-statistics based on standard errors clustered at the executive-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) The table presents the effect of import penetration on deltas and vegas of portfolios of executives in the manufacturing industry. We control for Log(Assets), ROA, and CEO dummy in column (1). In addition to the regressors in column (1), we control for Tobin's Q in column (2), Log(sales) in (3), stock return in (4), and HHI and HHI squared in (5). Column (6) includes all the control variables in columns (1) through (5). The CEO dummy is equal to one if the executive is the CEO, and zero otherwise. We instrument for Chinese import penetration in the US with Chinese import penetration in other high-income countries. To facilitate interpretation, import penetration is standardized to have standard deviation equal to one. All regressions are estimated through 2SLS and include executive-firm fixed effects and year fixed effects. t-statistics based on standard errors clustered at the executive-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) (2) (3) (4) (5) (6) Panel A: Log(1+Delta) Import penetration -0.158*** -0.099*** -0.158*** -0.131*** -0.156*** -0.099*** (-6.80 −19,0] are returns from day 1 to 20, and day -19 to 0, respectively. Post is equal to one if the grant date is after August 29, 2002, when the Securities and Exchange Commission requirement that option grants must be reported within two business days took effect. The schedule dummy is set to one if an option grant was awarded on the same date plus/minus one day in the preceding year. We control for Tobin's Q, Log(Asset), ROA, and CEO dummy in column (1) and (2). In addition to regressors column (1), we control for log(sales) and stock return in (3) and (4), and log(sales), stock return, HHI, HHI squared in (5) and (6). We instrument for Chinese import penetration in the US with other import penetration (Chinese import penetration in other high-income countries), and import penetration × Post with other import penetration × Post. All regressions are estimated through 2SLS and include executive-firm fixed effects. t-statistics based on standard errors clustered at the executive-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) The table presents the effect of import penetration on CEO pay slice. CEO pay slice is defined as the fraction of the aggregate compensation of the top-five executive team captured by the CEO. We control for Log(Assets) and ROA, in column (1). In addition to the regressors in column (1), we control for Tobin's Q in column (2), Log(sales) in (3), stock return in (4), and HHI and HHI squared in (5). Column (6) includes all the control variables in columns (1) through (5). We instrument for Chinese import penetration in the US with Chinese import penetration in other highincome countries. To facilitate interpretation, import penetration is standardized to have standard deviation equal to one. All regressions are estimated through 2SLS and include executive-firm fixed effects and year fixed effects. tstatistics based on standard errors clustered at the executive-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
CEO pay slice (1) (2) (3) (4) (5) (6) Import penetration -0.018*** -0.016*** -0.018*** -0.017*** -0.019*** -0.017** The table presents the effect of import penetration on the duration of executive stock options. The dependent variable is the natural logarithm of one plus the stock option duration. We instrument for import penetration in the US with other import penetration. We control for Log(Assets) and ROA, in column (1). In addition to the regressors in column (1), we control for Tobin's Q in column (2), Log(sales) in (3), stock return in (4), and HHI and HHI squared in (5). Column (6) includes all the control variables in columns (1) through (5). To facilitate interpretation, import penetration is standardized to have standard deviation equal to one. We instrument for Chinese import penetration in the US with Chinese import penetration in other high-income countries. All regressions are estimated through 2SLS and include executive-firm fixed effects and year fixed effects. t-statistics based on standard errors clustered at the executive-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
Log(1+Duration) (1) (2) (3) (4) (5) (6) Import penetration 0.142*** 0.144*** 0.143*** 0.143*** 0.145*** 0.148** The table presents the effect of CEO stock options on innovation. Citation is the firm's total number of scaled citations received on firm's patents filed (and eventually granted) in year t, where the scaled citation is a patent's number of citations divided by the average number of citations received by all patents applied for in year t in the same technological class. The dependent variable is the difference between the natural log of citation in + 3 and t. CEO stock option is defined as either the value of the largest option grant during the fiscal year (Panel A) or the total value of the option grants during the fiscal year (Panel B), and it is measured as the difference between the natural log values in t and − 1. We control for Tobin's Q, Log(Asset), ROA, stock return, and R&D expenditure in column (1). In addition to column (1), we control for firm age in columns (2), HHI, HHI squared in (3), tangibility in (4), and leverage in (5). Columns (6) includes all the control variables in columns (1) through (5). We instrument for the change in the CEO stock option grant with the dummy variable that year t is the predicted first year in the fixed-value option grant cycle. All regressions are estimated through 2SLS and include CEO-firm fixed effects and year fixed effects. tstatistics based on standard errors clustered at the CEO-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) The table presents the effect of import penetration on insider trading. Insider trading is measured by the value of the company's shares bought (sold) during the fiscal year, Buy (Sell), and the number of the company's shares bought (sold) during the fiscal year, #Buy (#Sell). Holdings (#Holdings) is the value (number) of the company's shares held by the insider at the beginning of the fiscal year. We control for CEO dummy, Tobin's Q, Log(Assets), ROA, stock return, and idiosyncratic volatility. We instrument for Chinese import penetration in the US with Chinese import penetration in other high-income countries. To facilitate interpretation, import penetration is standardized to have standard deviation of one. All regressions are estimated through 2SLS and include insider-firm fixed effects and year fixed effects. t-statistics based on standard errors clustered at the insider-firm level are reported in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
(1) (2) (3) (4) Log(1+Buy/(Buy+Sell)) Log(1+Buy/Holdings) Log(1+#Buy/(#Buy+#Sell)) Log(1+#Buy/#Holdings) 
